Este artigo foi submetido e avaliado na sessão para temáticas gerais. No entanto, pela proximidade do tema proposto para a presente edição, os autores foram convidados e aceitaram transferir o texto aceito para a edição "Métricas Alternativas e Ciência Aberta na América Latina". 
Introduction
Different funding and business model alternatives for Open Access (OA) to scientific publication have been discussed and tried, either by Gold OA journals or by the 'hybrid' ones. Hybrid journals, a relatively new concept, are defined as "traditional closed access subscription journals that offer individual authors the opportunity to open their articles for free access from day one, against a payment" (Björk, 2012 (Björk, , p.1496 . A growing number of both types of scholarly journals have adopted a publication fee -more specifically an Article Processing Charge (APC) -as their OA business model Björk, 2016; Björk, 2017) , a procedure that has been the subject of many controversies, particularly regarding the practice of hybrid journals of 'double dipping' , i.e. charging twice for the same articles, both through publication charge and subscription (Kingsley, 2014; Björk, 2107) . The adoption of APC has been perceived both as a new business model by commercial publishers given the expansion of the OA movement, and as a means of economic sustainability by originally free of charge, Gold OA journals. On the other hand, the adoption of APC is also seen as a new barrier to open access publication especially by authors, fields of study and countries with fewer financial resources, thus, reproducing, increasing and favoring researchers of the scientific elite and regional disparities; it has also been considered as a factor contributing to the proliferation of "predatory" journals.
In Brazil and Latin America in general -differently from North-American and European countries where journals published by commercial publishers are predominant -the publishing of scientific journals has mostly been an initiative of the academic community itself. Brazil is the third country with the largest number of OA journals registered (1, 241) in the Directory of Open Access Journals (DOAJ) in 2018, behind Indonesia (1,288) and the United Kingdom (1,336). Brazilian journals have been mainly publicly funded, either through public grants or academic labor and infrastructure provided by public universities and research institutes. Nevertheless, a growing fraction of these journals have also been testing the APC business model.
The purpose of this study is to characterize Brazilian OA journals that adopt article processing charges. The main contribution of the study consists in providing subsidies to and auditing editorial policies and business models for open access that are being proposed for and by some scientific journals.
In order to achieve this objective, we decided to work with somewhat aggregated data about the Brazilian OA journals adopting APC by extracting a sample from DOAJ's database in April 2018 and updating the sample records according to the information available on the websites of the selected journals. Some variables chosen for the analysis were as follows: fields of study, type of publisher (e.g. foundations, professional associations, universities, among others), languages, platforms used etc., and APC prices. We have also collected data related to the journals' indicators of 'prestige and influence' , based on citation measures provided by indexing databases to uncover the possible relationships between these indicators and APC prices. The process conducted for data collection, processing and analysis is detailed in the Data and Methods section. The methodology adopted for the study was based on the studies by Björk and Solomon (2012) and Solomon and Björk (2012) .
Literature Review
In recent years, APC policies and schemes adopted by scholarly journals have been the focus of research, considering both Gold OA journals and hybrid ones. Based on a sample of journals from DOAJ and detailed BRAZILIAN OA JORNALS ADOPTING APC http://dx.doi.org/10.1590/2318-0889201931e180045 data collected from the websites of journals, Björk and Solomon (2012) analyzed the pricing policies practiced by different types of scholarly open access publishers -commercial, scientific society or professional association, university etc. In another study, the authors calculated that the average price charged to publish a single article in the journals under analysis was 906 USD. They also showed that lower fees are charged by journals from developing countries while higher ones are charged by journals with higher impact factors and publishers with stronger international presence Björk, 2012) . Another study based on DOAJ data for 2014 identified that at least 61% of publishers using APC are commercial and that the average APC price is 964 USD (Morrison et al., 2015) . Björk and Solomon (2014) developed a comprehensive study for the Wellcome Trust Foundation describing potential market options for Gold OA journals adopting APC versus hybrid OA journals. The average APC price calculated by them in this case was even higher for hybrid journals (2,727USD) than for those published by 'non-subscription' publishers (1,418 USD).
Based on the study by Houghton and Oppenheim (2010) , Van Noorden (2013) described the main article processing and distribution costs for publishers of both printed and online scholarly journals. These costs refer to a range of items such as: administering peer review, editing, proofreading, typesetting, graphics and quality assurance, covers, indexes and editorial, rights management, sales, printing and distribution (physically and online), management and investment, among others. Pinfield, Salter and Bath (2016) describe the total expenditure of 23 British academic institutions on APC payments covering the period from 2007-2014. They showed that, since 2012, institutions have been managing APC payments centrally, e.g. with an institutional central fund, and that those payments were projected to increase further. Solomon and Björk (2016) also analyzed the average APC fees paid by four universities in the United States and Canada, as well as the different sources of APC payment by field of study. Van der Graaf (2017) demonstrated how authors are paying OA fees, their administrative burden and whether their research institutions have an accurate overview of those payments.
Studies discussing the adoption of the APC business model by journals in Latin America and the Caribbean (LAC) countries are scarce. In 2013, Príncipe and Barradas (2013) identified, from the Web of Science database, 41 Brazilian journals applying APC, with fees varying according to the authors' nationality and types of publication, such as original articles, commentaries or review articles. The study of Pavan and Barbosa (2017) pointed out that just a minority of the Brazilian research funding agencies have specific policies addressing the payment of publication fees by the beneficiaries of their funds. The authors argue that the Brazilian system of research funding should be reviewed to create strategic policies related to APC and similar practices. It is argued that the continuous rise of the APC fees applied by journals such as PLoS Medicine and PLoS Biology move in the opposite direction of the expected decrease in the APC prices announced at the beginning of the OA movement (Nassi-Calò, 2016) when some journals started adopting the APC business model. These different aspects of APC policies could also be analyzed concerning reward, prestige, and power systems in the scientific area. The reward systems of science were first addressed by Merton who analyzed cumulativeadvantage processes in science (Merton, 1968; 2013) . Merton discussed the formation of different strata within the scientific community as a result of the accumulation of many rewards -in the form of grants, prizes etc. -received by individual scientists throughout their scientific career (the Matthew effect). A critical view on academic prestige was also developed by Bourdieu who proposed key concepts related to academic practices such as scientific field, symbolic and social capitals, among others (Bourdieu, 1983) . Bourdieu argued that the accumulated symbolic and social capital (such as authority, recognition, and other intangible or tangible resources) lead to the accumulation of power, allowing some individuals or group(s) to interfere with or establish the regulations and operation of a field such as the scientific one. From this perspective, one could argue that the prestige of a journal determines or has some influence on the journal's subscription price or on the price of the fees charged to publish in it.
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One of the possible ways to study the mutual feedback between increased access to financial resources and the accumulation of prestige and symbolic capital in science is through the analysis of the relationship between journal citation counts -often reported by Web of Science Journal Citation Reports (JCR), and Scimago Journal and Country Rank (SJR) based on data retrieved from Scopus database -and the fees charged to publish in those journals. West, Bergstrom and Bergstrom (2014) developed a tool (<http://www.eigenfactor.org/projects/openAccess/>) to correlate the APC prices, on the one hand, and their citation index given by the Eigenfactor/Article Influence Score on the other. Eigenfactor aims "to rank journals much as Google ranks Web pages" (Bergstrom, 2007, p.314) . But instead of ranking journals based on a network of hyperlinks, Eigenfactor uses citations from the academic literature. Wang, Liu, and Fang (2015) analyzed the relationship between the Impact Factor and APC prices charged by open access journals in Health and Life Sciences indexed on the Web of Science database, attesting to a wide variation in the APC prices within similar Impact Factor ranges, from which we can deduce a low correlation between these variables. In Brazil, a system for journal classification -established by the regulatory agency of the national higher education system, National Council for Scientific and Technological Development (Capes, Coordenação de Aperfeiçoamento de Pessoal de Nível Superior) and acknowledged by the Brazilian scientific community -has been an alternative for the use of the aforementioned metrics. The Qualis Journals System (Qualis Periódicos) assigns scores to journals based on criteria defined by approximately fifty independent committees, each one related to a single field of study (Coordenação de Aperfeiçoamento de Pessoal de Nível Superior, 2017) . Those scores range from: A1-A2, assigned to 'high-impact' journals with wide international circulation; B1-B5, assigned to regionally indexed journals; and C, assigned to journals that are considered as non-relevant to a particular field. The score list is updated every four years and published at <https://qualis.capes.gov.br/>.
Methodological Procedures
In order to obtain the data for analysis, we retrieved the full DOAJ dataset, available at <https://doaj.org/ csv>, on 29 April 2018 at 7:11 p.m. (GMT -3) in CSV format. This dataset was then converted to XLSX format to perform descriptive analysis using Microsoft Excel software (Redmond, Washington, United States).
We then proceeded to the sample selection that included the extraction of the records with variables and respective values corresponding to 'Country of publisher=Brazil' and ' Journal article processing charges (APC)=Yes' . We excluded from the sample the journals not validated by DOAJ after 2014 and two duplicated records of journals whose names have changed. This selection resulted in a sample of eighty-one journals (n=81) to create a subdataset.
With this new dataset, we proceeded to evaluate data integrity by selecting some variables and then transforming or merging their records for the analysis in a series of processes. The variable 'Society or institution' was replicated with the name 'Type of Organization' and its values were set as: Foundations, Professional Associations, Research Institutes, Scientific Societies, and Universities. The variable 'Platform, host or aggregator' was replicated and updated (with the names 'Manuscript Platform' and 'Publishing Platform') to reflect the most frequent or the main platforms used by the journals sampled. We considered platforms both for managing the manuscript workflow and publishing identified in each journal's website. For the journals using more than one platform, we decided to aggregate data to obtain more significant information for the analysis. The variable 'Subjects' was replicated with the name 'Fields of Study' and its values were set as: Agriculture, Education, Geography, Language, Medicine, Philosophy, Science, Social Sciences, and Technology. and 'APC BRL submission amount 201804' . At a later stage, we added these variables and identified them as 'APC BRL Full 201804' corresponding to the total APC prices charged by each journal. A few aspects should be pointed out about the fees: a) When different APC prices were charged to Brazilian and foreign authors, we considered the fees charged to Brazilians; b) When prices varied according to the type of article or section (e.g. review articles, original articles, opinion papers etc.), we considered the highest fee; c) When the publication offered discounts to members or associates of the organization responsible for the publication, we took into account prices charged to non-members; d) When the journal established an APC price per page (after typesetting), we considered the fee corresponding to ten pages; some journals apply a fixed price for articles with up to six pages and a fee for each additional page. In this case, we calculated the total APC price for an article with ten pages; e) When we did not find updated information available on the website of the journal, we took into account the information available on the DOAJ dataset; f ) All journals in the sample presented APC prices either in Brazilian Reais (BRL) or United States Dollars (USD). In the latter case, we chose to convert all values to BRL according to the exchange rate provided by the Brazilian Federal Bank on 29 April 2018 (1USD=3,4670BRL, <http://www4.bcb.gov.br/pec/conversao/conversao.asp>).
SJR data was obtained from the Sciamgo website (<https://www.scimagojr.com/>) on 16 February 2018, corresponding to a dataset with only Brazilian journals. Data on Qualis Journals was obtained from the Qualis website (<https://qualis.capes.gov.br/>) on 20 February 2018. Data regarding JCR/Impact Factor was obtained from the Web of Science database on 9 March 2018. After assigning the data from these three sets (SJR, JCR, and Qualis) to the respective journals in our sample, we found only 30 journals whose data were present in the three of them. This number was then established as a sample for the analysis of the possible relationship between 'index of prestige' and APC prices.
Finally, using the MS Excel Pivot Table functions (Redmond, Washington, United States), we used different techniques for grouping data to provide some basic descriptive statistics such as frequency distributions, mean and median, maximum and minimum values of APC according to publisher's type of organization and the fields of study of the journals.
Results and Discussion
It was observed that the number of Brazilian Open Access Journals that apply APC (around 6% in April 2018) is still low. Nevertheless, the absolute number of journals identified (81) is almost twice the number identified (41) by Príncipe and Barradas (2013) . This fact, however, should not be interpreted as a tendency to growth, given that the studies are based on distinct data sources. In Table 1 , we present a summary of the fees charged by Brazilian OA journals according to their inherent characteristics -i.e. whether they are dependent upon the context in which journals were created or exist -whereas, in Table 2 , we present the main added features of journals that may vary according to the journals' policies, aims, focus, audience, scope etc.
The average APC price calculated for the full sample (920BRL~265USD) is still far below the average prices found by Solomon and Björk (2012) , Morrison et al. (2015) and Björk and Solomon (2014) (906, 964, and 1, 418USD, respectively) . However, it is important to observe that for Agriculture, Medicine, and Science -fields of high prestige among the Brazilian science community and society at large -the maximum values charged (3.467BRL~1,000USD, A.L. APPEL & S. ALBAGLI 6 3.300BRL~951USD, and 2.774BRL~800USD, respectively) are slightly higher than or equivalent to the average APC prices found by the aforementioned studies.
According to the data shown in Table 1 , more than 50% of the journals analyzed are published by universities. This figure is consistent with the scholarly publishing system in Brazil, where most journals are hosted by and managed with infrastructure and resources mainly provided by public universities. On the other hand, it is also a revealing result that almost 40% of our sample correspond to professional associations and scientific societies, indicating that those types of organization may be investing in developing their own publishing infrastructure in Brazil.
The predominant fields of study of the Brazilian journals that have adopted APC until now are Agriculture and Medicine, corresponding to approximately 68% of the total of journals. It may be inferred that those fields are taking the lead in the country in adopting APC, either because their journals consider this business model more sustainable or advantageous, or because researchers working in these fields are more willing to pay for publishing and have more access to research funding for this purpose. The data also reflect the preference for publishing articles in these fields. As pointed out by Meadows (1999) and Muller (2005) , researchers in the 'hard sciences' (Science, Technology, Engineering, and Mathematics -STEM) tend to prefer publishing their research results in journal articles, whereas researchers in the 'soft sciences' (Social Sciences, and Humanities) prefer publishing books. These facts help to explain the greater number of journals adopting APC in the hard sciences, as well as the higher APC prices charged by journals in these fields. Still according to Table 1 , we can observe that almost all (92.5%) of Brazilian OA journals adopting APC were established in the early 1990's; of those, 71.6% are 10 years old (or more). On the other hand, it is not possible to conclude that the longevity of a journal has a strong influence in defining APC prices charged. When we observe APC average prices over a period of time (Figures 1a and 1b) , we can notice that longevity is a moderate prediction factor, with a large variation in average along time, given the presence of several varying outliers.
According to the data regarding the added features (i.e. which may vary according to journals' policies, aims, focus, audience, scope etc.), shown in Table 2 , it is possible to notice that journals publishing texts exclusively in English charge higher APC prices than those that publish exclusively in Portuguese or in Portuguese together with other languages. This could be explained by the need to cover costs with the hiring of specialized translation and/or revision services. It should also be noted that journals publishing in more than one and in 'more open' yet more complex formats (e.g. Hypertext Markup Language -HTML, and Extensible Markup Language -XML) charge significantly higher APC prices than those that publish exclusively in PDF. This fact could be related to the costs of processing, conversion and adaptation of format (Van Noorden, 2013) . In the Brazilian context, these activities are usually outsourced, once local publishers (namely universities, research institutes, scientific societies etc.) cannot rely on their own infrastructure to perform such services, generating additional costs as a result.
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Differences related to the platforms for manuscript workflow management and platforms for article publication were also observed. Among the former, there are: Evise, commercialized by the RELX Group and used by 2.5% of the journals analyzed; GNPapers (2.5%), commercialized by the Brazilian company GN1 Sistemas e Publicações (GN1 Systems and Publishing); the platform Open Journal Systems (OJS) used by 35.8% of journals, developed and distributed in opensource format by the Public Knowledge Project (PKP) as well as an adaptation of the latter by the Scientific Electronic Library Online (SciELO) used by 7.4% of journals; and finally, ScholarOne (49.4%), commercialized by Clarivate Analytics. Journals not using any of the platforms (NA -2.5%) receive manuscript submissions by e-mail.
As for the publishing platforms, it can be observed that most journals exclusively adopted the OJS (28.4%), others exclusively adopted SciELO (50.6%) as well as the simultaneous publication on both platforms: OJS and 2.000
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1.000 500 0 1 9 6 7 1 9 7 2 1 9 8 2 1 9 8 7 1 9 9 2 1 9 9 7 2 0 0 2 2 0 0 7 2 0 1 2 2 0 1 7 1 9 7 7 1 9 6 7 1 9 7 2 1 9 7 8 1 9 8 3 1 9 8 7 1 9 8 9 1 9 9 0 1 9 9 1 1 9 9 2 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 2 0 0 5 2 0 0 6 2 0 0 7 2 0 0 8 2 0 0 9 2 0 1 0 2 0 1 1 2 0 1 2 2 0 1 3 2 0 1 4 2 0 1 6 4.000 At the moment, SciELO goes beyond the role of indexer, acting as a service platform for journals and publishers, as part of (or condition for) the infrastructure for the role of indexation, in the sense of a quality certificate and, consequently, the financing of open access journals. As a result, several journals can be published directly onto the platform without requiring the parallel development of websites or in-house systems or of traditional/ commercial publishers, giving SciELO the character of a 'metapublisher' (Packer, 2011) .
In this sense, there is the cost of infrastructure that may include the assignment, of Digital Object Identifiers (DOI), hosting, a platform for managing manuscripts, generation of metrics and analytics etc., in addition to ensuring curation and consistency of metadata. These costs, according to a statement by the SciELO coordinator Abel Packer (Marques, 2017) , are covered by the platform itself, consequently with no impact on the APC prices. The SciELO recommendation for journals is to use platforms for manuscript workflow management, offering free of charge alternatives, such as ScholarOne or OJS.
On the other hand, one must consider expenses needed to ensure the quality standards required by SciELO, particularly related to specialized workers required by the journals for the evaluation, editing, proofreading and publishing processes. These expenses are around 500USD (~1.700BRL) per article (Marques, 2017) . The provision of these services could contribute to increase APC prices charged by journals associated with SciELO, as shown in Table 2 . Journals using other commercial platforms for manuscript workflow management, that is, not covered by SciELO (i.e. Evise, GNPapers), also charge higher prices, even though their representation in the sample is lower. The distribution of instances of platform use, manuscript workflow management and type of organization responsible for the publishing of journals are shown in Figures 1c and 1d .
In Figure 2 , we present the data referring to the relationship between APC prices charged by journals and their citation and/or qualification indexes, taken as elements that define prestige. According to Figures 2a and   2b , the Impact Factor/JCR and SJR variables do not appear as relevant for determining the APC prices charged (coefficients of determination are insignificant or close to zero). However, the Scopus h-index variable (Figure 2c ) is a moderate predictive factor for APC prices (coefficient of determination: 0.3385).
These results (exclusively for Brazilian Open Access journals) contrast with those presented by Solomon and Björk (2012) (with an international scope) that indicate that journals with greater citation or higher Impact Factor charge higher APC prices. On the other hand, when the Qualis Index variable is considered, journals with the highest scores attributed by this system were also those that present considerably higher APC price averages. Thus, it may be inferred that the relationship between prestige versus APC in Brazil is associated with the exploitation of the Qualis Index whose importance arises from its role in the evaluation of graduate programs in the country to which a significant number of Brazilian researchers are affiliated to. It is also associated with greater prestige in the fields of study. It is worth calling attention to the fact that, even though citation indexes considered by this study do not seem related to and do not interfere directly with APC, they are considered as part of the criteria adopted by different independent committees of Capes to determine the Qualis scores in their respective fields of study. Mugnaini and Sales (2011) and Mugnaini (2015) show that committees in the STEM fields rely almost exclusively on indicators such as JCR/IF and SJR when attributing scores. Humanities and Social Sciences, on the other hand, tend to consider indexation on databases and/or characteristics of the journal. Therefore, these indicators, externally generated and controlled, do indirectly interfere in the local prestige of journals.
A.L. APPEL & S. ALBAGLI

10
Conclusion
Among Brazilian journals adopting APC, it was observed that the applied fees mainly vary in accordance with the geographical origin of authors, length of articles, journals' fields of study, language of the publication, as well as discounts offered by publishers (for instance, to members/associates of scientific societies), among other factors. It was also observed that the strengthening of strategies aimed to promote the ' opening' of publications -such as the adoption of 'more open' publication formats -as well as strategies focused on internationalization through translations and publications in different languages have increased the APC prices charged to authors.
The issue of prestige arises as a moderate determining factor for APC prices when considered from the perspective of citations, but significantly increases from the point of view of the evaluation system of Brazilian scientific production, impacting access to resources. This is a determining factor in the distribution of resources for research in the country in such a way that researchers with greater access to resources will also have greater access to higher-prestige journals, reinforcing the effects of cumulative advantages described by Merton.
Finally, it is important to characterize and better understand to what extent the charging of fees, presented as a tendency in open access editorial practices, suit the contexts of Brazil and other Latin American and Caribbean countries that traditionally rely on public resources and funding for the maintenance of their systems of scientific publication. The topic and the data analyzed in this study can foster several lines of inquiry of a political-economic nature that, due to the choice of focus or limitations regarding length, could not be addressed in this article. Further developments of this study could include in-depth research with publishers to make, for example, their key motivations for the adoption of APC explicit, as well as the how they have tried to conciliate the flow of resources (institutional, grants, APC etc.) with the increasing costs of publication. The scarcity of studies questioning funding policies of Brazilian open access journals is also evident, as well as studies questioning the allocation of resources to allow authors to publish in foreign journals, presumably of greater circulation and impact, instead of investing in the funding of Brazilian journals to help them reach the level of circulation expected by authors.
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